and found to be due to the use, by the railroads, of what is called a hydrocarbon oil, which is used by them to prevent freezing of their switches and interlocking plants in their passenger station yards, and *vb other congested points. An examination was made by the city chemist and he reports that at low temperatures this oil will crystallize, that such crystals are soluble in water, and for this reason he thinks that the odors or gases have passed the ordinary vent sewer trap. The gases arising from this oil are, apparently, highly explosive and could readily be the cause of a serious explosion. This oil is a by-product from the Pintsch gas product used for car lighting."
Roscoe M. Clark, City Engineer of Hartford, Conn., gave the following information:
"I have no recollection of any explosions in the sewers previous to 1913. In 1913 we had two serious explosions in the Park River interccpter. The first, occurring in January, lifted one manhole head and throw several covers in the air, and also shattered windows in adjoining houses. The second occurred in May when the East side Pumping Station and its connection with the Park River intercepting sewer were in process of construction. The most damage was done to the station and adjoining houses. Both of the explosions took place in the vicinity of the works of the Hartford City Gas Light Company. Suits brought by property owners and the contractor for the pumping station are now pending in court."
Robert Adamson, Fire Commissioner of the Borough of Manhattan, New York City, reported that there were eleven sewer explosions between June 5, 1912, and the date of his letter, probably about a year later. He stated that the probable cause's of explosion in New York are gasoline, illuminating gas, and calcium carbide. He stated further that prior to the regulation requiring the installation of oil separators in garages, the majority of sewer explosions was limited to what is known as the "garage zone." Since their installation the number of explosions has been greatly reduced. The following quotation is from Mr. Adamson's letter:
"The illuminating gas enters the sewer from ruptured, corroded or broken gas mains, or from leaky joints, and when mixed in the proper proportions with air forms an explosive mixture. Calcium carbide, which is used in garages for generating lights, may be thrown into the sewer and when in contact with water generates acetylene gas, which is an intense explosive and is further auto-combustible, so that in many instances it may be ignited by its own heat generated in evolving the acetylene. The vapors of gasoline and illuminating gas require an open flame to ignite them, but whether this occurs in sewers it is impossible to tell. In vaults and in conduits the igniting